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V. BimomocTi npo guceprauiio
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1. ®i3uKo-TexHiYHi OCHOBY HAAIIINIBHOI ONITUYHOI peectpauii inpopmarii

2. Physical and technical foundations of high-denssity optical data storage

Pedepar:

1. B pucepTalii TeOpeTMYHO pO3pOO6IEHO HOBI HAIPSIMKY PO3BUTKY TBEPLOTi/IbHO-iMepCiliHOro, 6araTouapoBoro Ta
6sv>KHBONIO0IOBOTO O31. B TBepHoTiibHO-iMepciiiHoMy O3] TeopeTUYHO pO3pO06IEHO HOBUI METOT, SIKUI
BiIPi3HSETLCS THM, 1O 3aMiCTh HamiBC(HEPUYIHO] JIiH3M 3alIPOIIOHOBAHO BUKOPUCTOBYBATU 3BYXKYIOUNA
IlieJIeKTPUYHU XBUJIEBO/I, BIIKPUTHI By3bKUI KiHEIlb SIKOTO YTBOPIOE anepTypy. TexHiuHa peasnizanis metony
I03BOJISIE CYTTEBO CIIPOCTUTU KOHCTPYKIIiI0O CUCTEMU 3aMIUCY i MOXKE BUTOTOBJISITUACS 32 IHTETPajibHOIO TEXHOJIOTIEN.
CdopmynboBaHO 3arajibHi IPUHIUIY i pO3p06IeHO METOAM aHai3y. 6araTomapoBoro O31. YcTaHOBNEHO GakT
KPUTWUYHOCTI BIUIMBY JVMCUINIATUBHUX BTPAT PEECTPYBAJIbHUX IIAPiB HA KiJIbKICTh peECTPyBaIbHUX mapiB. [IokazaHo,
0 ROM fucK Ha OCHOBI 6€31MCUNIaTUBHUX PeeCTpaLiliHUX apiB MoXKe MaTu iHdopMaliiiHy eMHicTb 10 1 T6aNT.
Po3po6s1eH0 HOBUI HANIPSIMOK 6JIM>KHBOIIOIbOBOTO O3I, KU Bilpi3HSIEThCS TUM, 110 BUKOPHCTOBYE 3BY>KYIOUN
MiKDOCMY>KKOBUH 30H[I, 10 HE MA€ 3aKPUTUYHUX PO3MipiB A1 POKYCyBaHHS CBITJIA, IO JO3BOJIUIIO MiABUIIATA Ha

4 opsgKy ONTUYHY ePeKTUBHICTh MeToxy. [TokazaHo, 10 MaKCUMaIbHUI PiBeHb B3a€MOJIii 30H1a 3 OIITUYHUM



IIMICKOM JIOCSATAETHCS IIPU BUKOPUCTAHHI pEECTPYBAJIbHOTO MIAPY 3 BEIMKUMU AUCUTIATUBHUMU BTPATaMU i
OCBITJIIOBaJIbHO-30MPAIbHOTO PEKMMY POOOTH 30HA. 3aIIPOTIOHOBAHUI METOZ, O3BOJISITh OTPUMYBATH OijibIie 2
T6aiiT inpopmanii Ha ofuH AucK. PO3BUHYTO TeOPETUYHI OCHOBY CIIEKJIiB B 32C00ax BiTBOpeHHs iHpopMallii

CKaHYIOYMM JIa3€pHUM ITPOMEHEeM i po3p06JIeHO HOBI METO/IU 3MEHIIIEHHS CIIEKJIiB.

2. The dissertation reports the physical and technical foundations of high-density optical data storage (ODS).
Three method of optical data storage are considered: 1) solid immersion; 2) multilayer data carrier; 3) near-field.
The new direction in solid-immersion ODS is developed, characterized in that it uses tapered dielectric waveguide
instead of hemispherical lens, open end of which forms a subwavelength aperture. Waveguide structure of a disk
drive simplifies the design and decreases a crosstalk signal. In addition, it can be produced by the integrated optics
technology. The method for analysis and modeling of multilevel ODS is developed. It is found that dissipative losses
of recording layers have a critical influence on the number of recording layers and that multilevel ROM disk based
on lossless recording layers can have tens of layers and information capacity of 1TB. The new direction in near-
field ODS on the basis of microstrip probes is developed. It is found that illumination-collection mode of near-field
method with microstrip probe and the registration layer with large dissipative losses will give the strongest gain in
the optical efficiency and large reduction of cross-talk signal. It is proved that the proposed methods will allow
writing more than 2 Tbytes of information on one disc. The theoretical aspects of speckle in the laser projectors
were worked out. The new speckle reduction methods are developed. The laser pico-projector prototype with
speckle contrast of 5% in white light has been elaborated.
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